Willis, like Sydenham, was fortunate in his formal medical training. It was brief. He avoided, to some extent, the dull,repetitious, dogmatic disputations based on classical medical texts, and, as an early member ofan 'experimental philosophical clubbe' interested himself instead in the dissections, experiments and discussions of the 'Invisible College' which later became the Royal Society.
The Oxford arts course which Willis was first obliged to pursue had not changed since medinval times. Latin, Greek, logic, metaphysics and mathematics were still the main subjects of study when he entered Christ Church in 1637 as a servitor under the patronage of Canon Iles. He was obliged to perform such menial tasks as serving at meals in exchange for free tuition. One of his duties was to help Mrs Iles, the canon's wife, described (Aubrey 1813) as 'a knowing woman in physic and surgery' who 'did many cures', in the preparation of various homely remedies. Willis graduated BA in 1639, and proceeded MA in 1642, the year in which the civil war broke out. The Master of Arts degree was then awarded after a series of examinations culminating in an Augustinian Disputation held in St Mary's Church. One of Willis's contemporaries, John Ward, throws some light on the nature of these disputations. He was asked to discuss: 'Whether the delights of summer or winter are the more numerous?' After a learned Latin argument of fifteen minutes' duration it was decided in favour of summer. But formal disputations were not always such mild affairs. Another entry in Ward's Diary reads: 'Mr Topham of Christ Church if hee stands at disputations with his hat off he used to pisse blood.' D'Arcy Power, who edited the Diary, diagnosed this man's symptoms as being due to paroxysmal hlmoglobinuria precipitated by a chill to the head (Power 1931, p 195 The majority of his patients were suffering from infectious diseases. This is to be expected: indeed I would have thought that many more patients with the febrile illnesses would consult him, for fevers formed two-thirds of seventeenth century practice. Of interest are various psychological illnesses, including notes on a woman suffering from manic-depressive psychosis. This patient, aged 45, had for long been depressed when, on June 29, 1650, she passed into mania of such severity that she had to be chained to the bed. It will be remembered that Willis was the first to describe both elation and depression occurring in this illness, which was probably based on this woman's case.
Another report headed 'History of the Dropsy of the Lungs of F Symmons, 23 May 1650' is also of interest, for Willis included an account of the post-mortem examination. He found 'that the lungs and chest were floating in a large quantity of water which was shut in the septa of the thorax. Moreover when we evaporated some of this water with slow heat on sand there was in the bottom of the vessel a residuum like mucus or flour porridge and white of egg, viscous and smelling abominably'. This shows that Willis also attempted a crude chemical analysis of the body fluid. Indeed, it is often forgotten that it was an incidental post-mortem finding in a patient who died from a carcinoma of the stomach that stimulated his research into the blood supply of the brain. He noticed that the left' arotid artery was almost completely occluded, whereas the right one had incieased to three times its normal size. In spite of this disparity all parts of the brain had received an adequate blood supply. This led him to investigate the arterial anastomosis at the base ofthe brain which still bears his name.
There is nothing of interest in his treatment. Like other seventeenth century physicians it was based on humoral pathology. Essentially, treatment depended on evacuating ill digested humours with purges, emetics, sudorifics or bleeding. Occasionally he included chemical remedies of his own composition. Willis was rather secretive about these special remedies as Ward (see Power 1931, p 190) (Power 1931, pp 190, 194 Biography (1917) . The remaining seven years of his life were devoted to his everincreasing London practice, and to publishing his earlier observations. His achievements were many and varied. Sir Charles Symonds (1960) considers that his reclassification and description of the cranial nerves (including the first description ofthe accessory nerves and the sympathetic trunk) was his most important contribution. He gave the earliest description of myasthenia gravis. And his descriptions of schizophrenia, general paralysis of the insane and mental deficiency are among the earliest and most outstanding accounts of these illnesses (Cranefield 1961) . And in his final publication 'Rational Therapeutics', written in 1674-5 and published in 1679, Willis reported a case of achalasia of the cardia in a man whom he had treated many years previously in Oxford. The patient was unable to retain any food and was on the point of starvation when he sought advice. Willis wrote: 'I prepared for him an instrument like a rod of whalebone with a little round button of sponge fixed to the top of it; the sick man having taken down meat and drink into his throat, presently putting this down in the aesophagus, he did thrust it down into the ventricle, its orifice being opened, and by this means he has daily taken his sustenance for 16 years, and yet doth use the same machine and is yet alive and well who would otherwise perish for want of food.'
Willis realized that the essential nature of the obstruction was either a 'tumour or palsie'; and the achalasia continued to be treated with modifications of his whalebone probang for the next 250 years (Ellis 1962 'this inquisitive man, weighing in his mind, how much that force or strength might be, with which not only the Arm, or Thigh, but the whole animial Machine, is moved, govern'd, lifted up, and carried.' He continued, 'Who can easily comprehend that small thing, whatsoever it is, within the body of an Elephant, whether we conceive it to be a soul, or spirit, or any other motion, that it should be able to agitate such a bulk, and to cause it to perform a swift and harmonious dance? but indeed, the same fierce nature of the soul, serves within the body by its own mobility, what a little flame of gunpowder does in a Cannon: it not only drives forth the bullet, with so much force, but also drives back the whole machine with so great strength.' (M.C. 4, C.D. 21).
Gassendi did not, however, discuss the question of muscle contraction.
Walter Charleton in 1658 published a small book which was translated the following year into English, entitled 'Natural History of Nutrition, Life and Voluntary Motion'. Like Glisson (1654) he denied the existence of holes in the nerves and believed that impulses were transmitted by means of the succus nutritivus. He also emphasized the importance of a blood supply to the muscles and realized that a tendon was simply a cord by which motion was quickly and easily performed. In many ways Charleton's ideas were more accurate and clearer than those published a few years later by Croone.
The historical importance of Charleton's work as Portal (1770-3) and Bastholm have pointed out is that he was probably the first to suggest that in contraction no increase in muscle bulk occurred. This conclusion was reached by the use of mathematical and geometrical reasoning; similar methods were used a few years later by Steno (1667), who is usually credited with priority.
The next development was by John Wilkins in July 1661 and recorded at the Royal Society as follows:
'Take the bladder of an ox or cow; fasten to the neck of it a pipe of about a quarter of an inch bore, and six or eight inches long: let one end of the pipe be trumpet-fashion for the more convenient applying of 
